In this study reaction of 1-(biphenyl-4-carbonyl)benzoic acid (1) with hydrazine hydrate, phenyl hydrazine, acetyl hydrazine and benzoyl hydrazine in boiling dry benzene gave the corresponding 4-biphenyl-4-yl-(2H)-phthalazin-1-one (2a-d), respectively. The structure of 2c was established via its reaction with 2-chlorobenzaldehyde, 2-nitrobenzaldehyde in ethanol to give the chalcones 3a,b, respectively. On the other hand, the cyclocondensation of the acid 1 with semicarbazide and thiosemicarbazide in sodium acetate gave phthalazinone amide/thioamide 4a,b, respectively. The reaction of 1 with hydroxyl amine hydrochloride in different media was also studied, to give the oxime derivative 5, which was readily converted to benzooxazin-1-one derivative 6 by boiling in acetic anhydride. Compound 6 was also obtained, when the acid 1 was reacted with hydroxyl amine hydrochloride in boiling pyridine. In addition, the phthalazinone derivative 2a reacted under Mannich reaction condition with phthalimide, morpholine, o-crezole and b-naphthol
Introduction
A number of phthalazine and phthalazinone derivatives occur very widely in nature and are essential to life. Phthalazine and phthalazinone like other members of isomeric diazine series have found wide applications and pharmacological properties such as anticovulsants (Vaughan, 1948) , antiasthmatic effects, anti-inflammatory (Yamaguchi et al., 1993; Der May et al., 2001; Olmo et al., 2001 and Bedoya et al., 2006) , therapeutic agents (Porter et al., 1979) , anti-ulcers (Engel and Scheffer, 1989 ) and inhibitors of the enzyme Alfosfodaestez (Watanabe et al., 1998) . Also phthalazine and phthalazinone derivatives represent key intermediate in the synthesis of various compound with highly interesting pharmacological properties such as anti-heart disease (Moro et al., 1991) , blood platelet aggregation inhibitors, cardiovascular antihypertensive agents (Sugimoto et al., 1984; Brizzi et al., 1986; Eguchi and Ishikawa, 1991; Hider, 1995; Jian and Cheng, 1999; Coelho et al., 2004; Lu et al., 2004 and Monsieurs et al., 2007) an aldose reductive inhibitor for the treatment of diabetes complications (Brizzi et al., 1986 and Del-Olmo et al., 2006) . Derivatives of phthalazine and phthalazinone are well known as antimicrobial (Said et al., 1991) , anti fungal (El-Tammaty et al., 1996) , anti parasitic (Wang et al., 2007) and also have proven useful biological sensitivity to antibiotics (Morinako et al., 1986 and Yoshimura, 1994) . They have found application in clinical medicine due to their pronounced antipyretic, analgesic and tuberculastatic activity (Jian and Cheng, 1999) also used as anticancer agents and antitumor activity (Yamaguchi et al., 1993) .
In this work, we aimed to prepare a new series of compounds through the nucleophilic addition to 2-(biphenyl-4-carbonyl)benzoic acid followed by cyclocondensation of the resulting adducts. Therefore, we are interested on the formation of ring system with biological activities which prompted us to screening some of these new compounds for antimicrobial activity.
Experimental

General
All melting points were determined on Gallen Kamp and uncorrected. IR spectra were measured with a Pye-Unicam spectrophotometer type 1200, using potassium bromide disk; results are given in cm À1 . 1 H NMR and 13 C NMR spectra were recorded at 200 and 90.56 MHz, respectively, and in the solvent CDCl 3 (or DMSO-d 6 ). The chemical shifts are reported in parts per million (ppm) downfield from internal tetramethylsilane (TMS) and coupling constants (J) are given in Hz. Electron impact MS spectra were obtained on a Mat-711 spectrometer inlet temperature Ca, 200°C instrument at 70 eV. Elemental microanalysis was done on a Parkin-Elmer 240.
2-(Biphenylcarbonyl)benzoic acid 1
It was prepared following the literature procedure (Sayed et al., 1981; Sayed et al., 2002 and Abubshait, 2007) . White powder, 2.3.1.3.
2-Acetyl-4-(biphenyl-4-yl)-(2H)-phthalazin-1-one (2c). Yellow powder, m.p. 175°C (from benzene), yield 64.47%; IR (cm À1 ): 3030-2884(CH-aromatic and aliphatic), 1669 (C‚O), 1599 (C‚N), 1520 (C‚C); 1 H NMR(DMSOd 6 ): 2.28 (3H, s, CH 3 ), 7.38 (1H, dd, J (c 0 ,e 0 ) = 4, 
Method B: for synthesis of 2c
A solution of 2a (2.98 g, 10 mmol) in a mixture of acetic acid and acetic anhydride (1:1, 20 mL) was prepared and refluxed for 10 h. After concentration and cooling, the solid that obtained was recrystallized from ethanol to give 2c.
Method C: for synthesis of 2d
A solution of 2a (2.98 g, 10 mmol) and benzoyl chloride (1.41 g, 10 mmol) in pyridine (5 mL) was refluxed for 6 h. After cooling, the reaction mixture was poured onto ice and dilute hydrochloric acid mixture then the solid that separated was collected, washed well with water and recrystallized from benzene 2d.
General procedure for synthesis of 3a,b
A mixture of 2c (3.40 g, 10 mmol), 2-chlorobenzaldehyde and/ or 2-nitrobenzaldehyde (10 mmol) in ethanol (40 mL) and NaOH (10 mL, 10%) was allowed to stand at room temperature over night, then diluted with water and acidified with dilute hydrochloric acid. The solids that separated were filtered and recrystallized from benzene to give compounds 3a,b, respectively. 70.57; H, 4.23; N, 11.78; S, 8.97%; found: C, 70.51; H, 4.19; N, 11.69; S, 8 .93%.
4-(Biphenyl
2.6. Synthesis of 4-(biphenyl-4-yl)-hydroxyimino methyl) benzoic acid (5) A mixture of acid 1 (3.02 g, 10 mmol), hydroxylamine hydrochloride (0.69 g, 10 mmol) and (sodium hydroxide 0.3 g in water 2 mL) in ethanol (50 mL) was prepared and refluxed for 6 h. The solid that separated was filtered and recrystallized from benzene to give 5 as yellow solid, m.p. 310°C (from benzene), yield 50.0%; IR (cm -1 ): 3430(OH), 3060-3029(CH-aromatic), 1727 (C‚O, acid), 1667 (C‚N, oxime), 1525 
Method B: for synthesis of 6
A solution of 5 (3.17 g, 10 mmol) in acetic anhydride (20 mL) was refluxed on water bath for 4 h, after concentration and cooling, the solid was obtained and recrystallized from ethanol to give 6.
General procedure for synthesis of 7a-d
A mixture of 2a (2.98 g, 10 mmol), phthalimide, morpholine, o-cresole and/or b-naphthol (20 mmol) in formaldehyde (2 mL) was added to mixture of ethanol: acetone(30 mL, 1:1) in hydrochloric acid (2 mL) the resulting reaction mixture was refluxed for 16 h. The solid that separated was filtered and recrystallized from benzene to give 7a-d, respectively. 
Results and discussion
In the present study phthalic anhydride was reacted with biphenyl compound under Friedel-Craft 0 s condition to give 2-(biphenyl-4-carbonyl)benzoic acid (1) (Sayed et al.,1981; Sayed et al., 2002; Abubshait, 2007; Joshi and Khosla, 2008) . The structure of 1 was derived for its infrared spectrum which showed m OH acid at 3410-3200 cm À1 , m CH-Ar at 3055-3031 cm À1 , m C‚O acid 1770 cm -1 , m C‚O ketone at 1693 cm À1 and m C‚C at 1600 cm -1 . The 1 H NMR-(DMSO-d 6 ) was showed d 13.27 ppm (s, 1H, OH), and d 7.41-8.08 ppm (m, 13H, Ar-H); 13 C NMR-(DMSO-d 6 ) showed d 196.09 ppm for C‚O ketone, d 166.95 ppm for C‚O, acid and the mass spectra show 302 (M + ): C 20 H 14 O 3 (9.9%) (Scheme 1).
The cyclization reaction of 1 with hydrazine hydrate, phenyl hydrazine, acetyl hydrazine and benzoyl hydrazine in boil-ing dry benzene gave (Coates and Mckillop, 1993; Sayed et al., 2003) the corresponding 4-biphenyl-4-yl-(2H)-phthalazin-1one (2a-d), respectively (Scheme 1).
The structure of 2a-d was confirmed by elemental analysis and IR, 1 H NMR and mass spectra. The infrared spectrum of 2a showed the band tNH at 3421 cm -1 and disappearance of it for 2b-d which prove the substitution in 2-position, also 1 H NMR spectrum showed the presence of a peak d 12.87 ppm (1H, s, NH) and disappearance of this peak for 2b-d derivatives. 13 C NMR spectrum of 2a showed disappearance peak of d C‚O acid, ketone and the presence of peak C‚O amide in d159.21 ppm, d C‚N in d 146.02 ppm. On the other hand structures of 2c,d were proved by reaction of 2a with a mixture of acetic acid and acetic anhydride to give 2c and while, the reaction of 2a with benzoyl chloride in pyridine gave 2d as shown in Scheme 2.
The structure of 2c was further established via its reaction with 2-chlorobenzaldehyde, 2-nitrobenzaldehyde in ethanol to give the chalcon 3a,b, respectively, as shown in Scheme 1.
On the other hand the cyclocondensation reaction of benzoic acid derivative 1 with semicarbazide and thiosemicarbazide in sodium acetate gave phthalazinone amide/thioamide 4a,b, respectively, as shown in Scheme 1. The infrared spectra of 4a,b showed a peak NH 2 at 3432, 3371 cm À1 , respectively, and disappearance peak of OH acid. The reaction of acid 1 with hydroxyl amine hydrochloride in different media was also studied when compound 1 was condensed with hydroxyl amine hydrochloride in boiling ethanol to give oxime derivative 5 which was readily converted to benzooxazin-1-one derivative 6 by boiling in acetic anhydride. On the other hand compound 6 was also obtained when acid 1 was reacted with hydroxyl amine hydrochloride in boiling pyridine. The structures of compounds 5, 6 were confirmed from spectral data. The infrared spectrum for compound 5 showed a peak of tOH at 3430.7 cm À1 , tCH-Ar at 3060-3029 cm À1 , tC‚O acid at 1727 cm À1 and t C‚N oxime at 1667 cm À1 .
It is interesting to investigate the behaviors of phthalazinone derivative 2a towards phthalimide, morpholine, o-cresole and b-naphthol in the presence of formaldehyde, concentrated hydrochloric acid and mixture of acetone and ethanol as a solvent, under Mannich reaction condition (Demirbas et al., 2008 and Joshi et al., 2008) to afford Mannich bases 7a-d, respectively. The structures of obtained compounds 7a-d were established, the IR spectra showed disappearance of the peak NH group in phthalazinone derivative 2a that prove the substitution in position-2 formed the Mannich bases.
Biological screening
The activities of some of the new prepared compounds phthalazine and phthalazinone against representative Gram positive and negative bacteria were tested by the disk diffusion method (El-Safty et al.,1991) biological activity of compounds that have been prepared using the method of deployment during agar (Cooper, 1972 and Wayne et al., 1997) diffusion agar technique against species of Gram-positive bacteria such as Bacillus subtilis and Gram-negative bacteria such as Pseudomonas aeruginosa as well as some fungi such as candida albicans and aspergillus niger, and use the antibiotic chloramphenicol as a reference positive control to compare the impact of fungi on the impact of derivatives prepared, as used antibiotic anti-fungi grisoflavin reference to compare the impact on the fungi and the impact of derivatives prepared in a solvent N,N-dimethyl formamide (DMF). Recorded the results of a survey of certain compounds against the bacteria in the Table 1 , and recorded the results of a survey of certain compounds against fungi in Table 2 .
The results are listed in table 1, which shows that compounds 2a have no activity against bacteria, Bacillus subtilis, as demonstrated that the compound 2b have moderate activity against the same type of bacteria, while compounds 1, 2c, 7a showed a high activity against this type of bacteria, as while as compounds 2d, 3a, 4a, 4b, 6 showed very high activity on the same type of bacteria. The study found that compound 2c had no effect on the bacteria Pseudomonas aeruginosa, where 2a, 2b, 6 showed high-activity against this type of bacteria, while compounds 1, 3a, 4a, 4b, 7a have a very high activity on the same type of bacteria.
The results are listed in table 2, which shows that compounds 1, 2a, 2b, 6, 7a have no effect on fungus aspergillus niger, while the compounds 2c, 4b have an high impact on the fungus Aspergillus niger, the compounds 2d, 3a also have a very high impact on the fungus Aspergillus niger. The study found that compounds 2b, 2c have an average impact on the fungus, while the compounds 1, 2a, 2d, 4a, 4b have a strong biological effect on the same type of fungus, as shown by compounds 3a, 6, 7a, which have very strong impact on the fungus Candida albicans.
Scheme 2 (i):Ac 2 0, AcOH, reflux 10 h; (ii): PhCOCl, Pyridine, reflux 6 h. (À) non inhibition zone; (+) diameter of inhibition zone up to 10 mm; (++) diameter of inhibition zone 11-15 mm; (+++) diameter of inhibition zone 16-22 mm; ++++: diameter of inhibition zone more than 23 mm.
Conclusions
In the present study acid 1 was reacted with hydrazine derivatives in dry benzene to give the corresponding phthalazin-1ones 2a-d. The cyclocondensation took place by reactions of acid 1 with semicarbazide and thiosemicarbazide in sodium acetate to give phthalazinone amide derivatives. The reaction of acid 1 with hydroxyl amine hydrochloride in different media was also studied, to give oxime derivative which was readily converted to benzooxazin-1-one derivative 6 by boiling in acetic anhydride. Also under Mannich reaction condition the phthalazinone derivative 2a reacted with phthalimide, morpholine, o-crezole and b-naphthol to give Mannich bases 7ad, respectively. Additionally, the antimicrobial activity of selected compounds against Gram positive and negative bacteria and the antifungal activity are reported. À À À ++ ++ ++++ (À) Non inhibition zone; (+) diameter of inhibition zone up to 10 mm; (++) diameter of inhibition zone 11-15 mm; (+++) diameter of inhibition zone 16-22 mm; (++++) diameter of inhibition zone more than 23 mm.
